This is a comparative study on information needs and information-seeking behavior of international graduate students and American graduate students. This user study is based on empirical data collected from an online survey conducted between April 7 and May 28, 2005, at Virginia Tech. The goal of this comparative study is to investigate how graduate students from diverse ethnic groups discover, select, and use various information sources and to obtain insights into international graduate students' information-seeking behavior, especially its similarities and differences compared with the information-locating patterns used by their American peers.
he international student population in United States colleges and universities is continuously increasing. Since 1984 the United States has ranked first worldwide in the number of international students. In 2000, of the 1.2 million students pursuing postsecondary education outside their home countries, more than one third choose to study in the United States. Even a er the events of September 11, 2001 , the United States is still the first choice for study abroad for many international students, especially at the graduate level. 1 Although preceded by five years of steady growth, the number of international students enrolled in U.S. higher education institutions did decrease by 2.4 percent in 2003-2004 to a total of 572,509, according to Open Doors 2004. There has also been an increase of 2.5 percent in the total number of graduate enrollments with wide diversity among graduate fields and institutions, which partially offset a 5 percent decline in the number of international undergraduate students. (1465) of the total graduate program enrollment in spring semester 2005. 3 These students form a unique multicultural user group for the university libraries. Majoring in a variety of disciplines, many international graduate students are working as teaching or research assistants in different departments. Understanding and meeting their affective as well as cognitive needs will not only help them achieve higher level of academic success but also enhance universities' teaching and research capabilities.
There is a vast research literature exploring topics on academic library services and multicultural communities. These works on academic multicultural environments can be divided into two categories. The first generally examines the roles of academic libraries and their responses to multiculturalism. Most of the articles in this category discuss services to students. 4 The other category, with relatively fewer articles, focuses upon the international group itself, studying the information needs and information-seeking behavior of multicultural students. The literature review revealed a gap in studies of the international group over the past decade. Many of the earlier studies were done in the mid 1990s or even earlier. ( 11 ) Most of the 1990s studies identify two distinct barriers that affect the success level of the use of libraries by international students.
One is language/culture barrier, which impedes communication between users and librarians. It was estimated that the average international student has only 50 percent of the reading speed and comprehension of his or her American counterpart, and oral comprehension is less than 50 percent. 12 Many international students were observed pronouncing English words in a nonstandard way. 13 Alack of fluency in English may result in failed online catalog searching.
14 International students with English as their primary language were more successful in using the library than those for whom English is not their native language. 15 Several cultural a ributes were found in international student groups that also create barriers to library access, including different cultural body language and gestures, social class and religious differences, traditional passive roles of learners, and shyness about approaching authority figures for assistance. 16 Narrow concepts of the nature of library services and functions formed in their own countries created another barrier for international students. Many foreign libraries did not have the benefit of open stacks and trained librarians. 17 Traditional research tools were not always available or well organized. 18 In some developing countries, academic libraries were treated simply as study halls and students had never learned to expect service and freedom of access in American libraries. In contrast, many American students have a be er understanding of library services and functions. 19 A few researchers suggest that some international students were baffled by unfamiliar technologies, 20 such as CD-ROMs, microfiche, audiovisual equipment, and the OPAC (Online Public Access Catalog).
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Ten years later, we have seen significant improvement in both English proficiency and information technology development worldwide, especially in many developing countries. Governments of those countries are paying more a ention to the teaching of English in recent years. In Asia, a large source of international students, children are now starting to learn English in early elementary school rather than beginning in junior high school as done in the past. Evidence of the improvement of English proficiency is the increased scores in the TOEFL (Test of English as a Foreign Language), which is required for foreign students pursuing higher education in the United States. The test measures the ability of nonnative speakers of English to use and understand North American English as it is spoken, wri en, and heard in college and university se ings. 22 ETS (Educational Testing Services) TOEFL score data summary reports showed a steady increase of mean scores of graduate-level students (covering all examinees who, on the exam sheet, indicated that they were applying for admissions to colleges or universities as graduate students) during the past 10 years, from 532 (paper-based test, full score 677) in July 1991-June 1993 to 223 (computer-based test, equals 563 in paper-based test) in July 2003-June 2004. 23 In accordance with the ongoing improvement of the English proficiency level of international students within the past decade, language barriers are less severe than they were previously. At the same time, rapid development of information technology has innovatively changed the academic libraries in developing countries in the past ten years. According to the Fall 2003 International Student Survey at San Jose State University, 94 percent of incoming international students used a library in their home country before coming to the United States. Of those, 84 percent used a computer inside a library. 24 Digital library access and research are no longer new to many international students. This result reveals a significant difference between international student surveys conducted in the 1980s and early 1990s and the current students. Thus, theoretically, emerging information technology shouldn't be a major obstacle standing between international patrons and the information sources as it appeared to be 10 years ago.
Do the barriers mentioned above continue to hinder international students' success in information searching? Is there an improvement in information-seeking skills of current international students? Can they use academic libraries and other information sources more effectively than before? The authors find current research on international students' library experience and needs lacking in the literature, so there is insufficient data to answer the questions above. Further, this study is unique in that previous research has not been done studying the similarities and differences between international students' information-seeking behavior and that of American students.
This comparative study focuses on graduate student groups. It offers a current view of information needs and information-seeking experiences of the growing international library user base. In addition, this research should help academic librarians understand more about the domestic patron group, and find more effective and cost-efficient systems to serve both groups.
Methodology and Data Collection
A Web-based anonymous survey was published on Survey Monkey from April 7 to May 28, 2005. With the assistance of the graduate school and departments' graduate program heads, the cover le er and the survey link was sent to graduate students via their listserv. A short announcement had also been posted in the news announcement column at university library's homepage for one and a half months.
The survey questionnaire consisted of four sections. Section I was structured to elicit some demographic information about the study group. Section II sought to investigate the general information about searching pa erns. Section III focused on library activities. Section IV is an openended question for final comments.
The authors employed statistical hypothesis testing techniques to study the following three areas:
1. Compare the information needs and information-seeking behavior of international graduate students compared with American graduate students.
2. Investigate the relationship between English language proficiency of international graduate students and their information-seeking behavior. Since this study discusses both similarities and differences of the information-seeking behaviors of the two groups, highest rated choices will be listed in the findings, whether or not there are significant differences in the choices. Another demographic factor examined was the total number of years the international students had been studying in the United States. Almost half of the international respondents (49.4%) indicated that they've been in the United States for 2-5 years; 29.7 percent reported less than 2 years, and 20.9 percent have been in the United States for 5 years or more. Concerning the English proficiency question, a total of 85 respondents, including 75 international and 10 American students, claimed that English is not their primary l a n g u a g e . Ta b l e 2 shows their English proficiency in speaking, listening, writing, and reading. Reading, listening, and speaking comprehension are very important during the information-seeking process. The data indicates that graduate students, whose primary language isn't English, have strong confidence in their English skills.
Section II: General Information-Seeking Behavior
The term "Information-Seeking Behavior," although seemingly self-explanatory, actually covers a broad range of potential activities. In this study, the authors briefly break the process into three linear stages:
1. Initiating: how do graduate students begin locating information they want 2. Searching: which methods are most o en used by graduate students 3. Locating: where do graduate students usually find the information they want
Stage 1: Initiating
In "how do you usually START to locate wanted information (check one answer)," the authors listed eight methods in addition to one open-ended choice ("other") in which students could specify other methods not on the list. It was a single-choice question. The purpose was to identify the exact starting point of the information-seeking process for each student.
The null hypothesis being tested is that there is no significant difference of the preferences of starting method between international graduate students and the American graduate students. With Chisquare=22.285, df=6, p<0.001 (p< α), the authors found the preferences of initial information channels are significantly different among international and American respondents. Almost half the international respondents said they initiated searching from the Internet. Their second choice (16.5%) is VT E-resources (including electronic journals, databases, and electronic theses and dissertations), while 40.6 percent American respondents tended to search VT E-resources first (see table 3).
Stage 2: Searching
During the searching process, there are six methods out of nine seeking procedure choices with response frequencies above average (see figure 2). The statistical analysis didn't find a significant difference among the choices of these methods, except in "Search Addison Catalog." Table 4 shows that international respondents search the library online catalog significantly more o en than American respondents. Figure 2 shows that the Internet is the most frequently used information resource. What Internet tools are most used by graduate students? The authors offered eight answers and one additional openended choice ("other"). Students were allowed to check one or more answers. The study found that top three favorite Web searching tools are "Search Engines," "VT library Web sites," and "Online reference tools." The three least favorite tools are "Web directories," "Online discussion forums," and "Weblog" (see figure 3) .
Cross-tabulations were performed to find significant differences of preferences for these tools between the two groups.
The result shows that international and American respondents have similar preferences of the top 3 Internet tools. But significantly more international respondents (11%) would search "Online discussion forums" than American respondents (3.1%) (Chi-square=7.838, df=1, p<0.005), while more American respondents (44.6%) would explore "professional association Web sites" than international respondents (24.2%) (Chi-square=11.423, df=1, p<0.001).
Stage 3: Locating
For the question "where do you usually find the wanted information," students were able to check more than one answer out of eight choices, and they could also indicate other answers beyond the list. Figure 4 shows that the top three information sources are "VT E-Journals," "Library sponsored E-resources," and "Library books." The statistical analysis found only one different preference: 58.2 percent international respondents said that they find the wanted information in library books, while only 38.8 percent American respondents checked this answer (Chisquare=9.866, df=1, p<0.002).
Figure 2 demonstrates that compared with print resources, respondents favor electronic formats. This preference is consistent with the result of the following question: "How do the following factors affect your information resource choices?" The response averages of all six factors are above "3 (somewhat important)" (see figure 5 ). Respondents treated accessibility as a more important factor than stability. Online resources allow more flexible access. Full-text keyword searching is another great feature that print resources don't have, which can help users to jump to a relevant paragraph instantly. Although the stability of online resources isn't as good as print resources, graduate students will choose them first in most cases. The statistical analysis shows that these factors have similar influence on international respondents as on American respondents.
Section III: Library Activities Information
This section focused on the use of library resources. It investigated the following aspects:
1 Figure  6 shows that among nine choices, the top three new services are "Reference counseling service via online chat or email" 66 percent (207), "Interlibrary loan" 58 per-
Factors Affecting Information Resource Choices

FIGURE 5
Stability (being accessible 3 .13 over a long period) (0 = n/a; 1 = not important; 2 = not very important; 3 = somewhat important; 4 = very important) table 7 ).
FIGURE 6 New Library
The difficulty levels of using these nine services were explored in follow-up questions. The authors deliberately offered the choice "Not interested" and "Will try later" for the students who haven't used the services (see table 8 ).
The Chi-square analyses find international respondents were more disposed to seek personal interactive help in their information-seeking process, although they didn't feel it was more difficult to use library services than American respondents. 23.1 percent of international respondents showed interest in "reference workshop/orientation" and 17.6 percent said they were not interested, while only 8.5 percent of American respondents would like to try the service later and 32.6 percent showed no interest in it. 33 percent of the international respondents wanted to contact librarians for reference help later and 14.3 percent of the study group showed no interest, while only 14.3 percent of American respondents showed interest in the reference counseling service and 23.2 percent said they were not interested. Figure 7 lists the frequency of the answers to the follow-up question "what type of information sources were covered by the instruction/orientations?" There were 214 respondents answering this question who have taken library instruction and there is no significant difference of instruction content existing between the international student group and American student group. This may be due to international respondents taking library instruction during their graduate studies in the United States. Figure 8 shows that the top three most conducted library activities out of ten choices are "Search academic-related resources," "Study/Do research (using library materials)," and "Study/Do research (using my own materials)." The three bo om activities on the list are "Find nonclass related reading resources," "Group study/project," and "Meet friends." The statistical analysis shows international respondents are much more active than American respondents not only in the top three activities, but also in "Use the reserve service," "Group study/project," and "Meet friends" (see table 12 Chi-square and ANOVA). This result is consistent with the data in tables 5 and 6, which confirm that international respondents use university libraries much more o en than American respondents. Some international respondents use the library not only for study and research but also as a social gathering place. This is quite different from most American respondents.
Library instruction/orientation:
Library activities:
Library information sources:
Graduate students were asked to choose their favorite library information sources out of nine choices. Four choices-"Electronic resources," "Online Library Catalog," "Books," and "Print Journals"-get far more votes than other resources (see figure 9 ). The statistical analysis does not find any significant difference of the two study groups on this topic. (The null hypothesis that there is no significant difference in frequencies of conducting library activities between international respondents and American respondents is rejected.)
FIGURE 9 Top Library Information Sources
Reference service and interlibrary loan:
Unlike other library services, the success of reference service and interlibrary loan depends on the cooperation and communication between patrons and librarians/staff. Many previous studies from the 1990s show these two services are the weakest link to international students. According to the survey data, the frequency of using reference services falls between "never" and "seldom." Figure 10 shows the top three types of questions out of five choices that respondents consult with reference librarians.
The only difference in the two study groups on the topic is that international respondents consulted reference librarians for "Web search strategies" more o en than American respondents (see table 13 ). Figure 11 shows the reasons for the infrequent use of reference services. 80.5 percent of the respondents said that they did not need reference services. 34.9 percent never thought of asking a reference librarian, and 11 percent claimed that they did not know what a reference librarian does.
The analysis shows the number of international respondents (16.5%) who said they did not know "what a reference librarian does" is higher than American respondents (6.3%) (Chi-square=8.107, df=1, p<0.004). It also shows that 7.7 percent of international respondents never or seldom use reference service because of language difficulties or culture difference, while American respondents do not have this problem (Chi-square=17.622, df=1, p<0.001).
The percentage of users of interlibrary loan is higher than those who use reference services (see figure 12) . The reasons for not using the service are reported in figure 13 . The analysis did not show significant difference of the two study groups on either the use of the ILL service or the reasons for not using the service.
Comments to university libraries
There are four questions being asked investigating the graduate students' general evaluation of the university libraries. Figure 14 shows that the top three reasons that graduate students use libraries are "There are books/materials I want," "Convenience of location," and "Hours are convenient." Graduate studies are overwhelmingly time consuming and intellectually taxing. The result shows that convenience of time and location is
FIGURE 13
Reasons for Not Using ILL figure  17 ).
The statistical analysis shows that international respondents have quite similar answers to American respondents for most general evaluation questions, but international respondents value the usefulness of library in their informationseeking process higher than American respondents (see table 14).
English proficiency and length of stay in the United States vs. informationseeking behavior
A series of cross-tabulations and ANOVA analyses have been performed to test separately the relationships between English proficiency, length of stay in the United States and information-seeking behavior of international respondents. The analyses do not find strong connection between these factors and information-seeking behavior.
Discussion
The exponential development of digital information technology has innovatively During the general information-seeking process, searching the Internet and exploring library electronic resources are the top two starting methods. Web search engines are the most o en used retrieval tools for both groups. Library electronic resources are preferred to other information sources and all graduate students value accessibility and convenience of access as the most important factors when seeking information resources. Despite these similarities, the study finds more international graduate students than American students find information in library books and the library online catalog plays a more important role in international students' information seeking. The results of this study demonstrate that international students use libraries much more actively and o en than American students during their graduate studies. Although American academic library services are quite new to them, they don't think those services are difficult to use. They show stronger interest than American students in reference instruction/orientation/workshops and reference counseling service in person. Language difficulties and culture differences are still obstacles for some international graduate students, but those obstacles are much less severe than they were in previous studies. The research shows that many international graduate students are quite confident about their English proficiency. With diminished communication problems, a lack of knowledge of reference services is the first encumbrance standing between international users and academic librarians.
The study also shows some distinctive characteristics of the studying style of international graduate students. Compared with American students, more international students like to do group study/ discussion in libraries. Some of them prefer searching information in online discussion forums, while few American graduate students say they do so.
Some differences in library services are found between American academic libraries and those in other countries. It seems academic libraries in the United States emphasize library education in undergraduate period more than libraries in other countries. There is still a large service gap existing between American academic libraries and university libraries in other countries. Many library services and resources in the United States are new to international graduate students who finished their undergraduate programs in their home countries. This could explain the differences in initiation methods in information seeking between American and international students. Being unfamiliar with library electronic resources, international students tend to search the Internet first, while American graduate students start from library electronic resources.
Conclusion
The multicultural character of today's collegiate population in the United States presents a challenge to academic librarians. It is important for university libraries to examine the characteristics of its user population and to develop and implement appropriate and effective services for relevant user groups. The analysis presented here describes certain characteristics of the international graduate population vs. their American peers at a large research institution.
Results of this study demonstrate that the impact of language/culture communication barriers and technology barriers on the international students' access to libraries has decreased. International graduate students are using various online searching tools and resources as o en as their American counterparts. Although they are not familiar with many academic library services, they are not afraid to use them. Feelings of shame and embar-rassment when asking for help at the reference desk have been replaced with interest in contacting librarians and taking library instruction/workshops.
The research shows academic libraries are essential to the information seeking of international graduate students. However, these students do not have enough education about library services. Though most international graduates do not find library services difficult to use, this does not mean they are using them correctly. Basic library programs for undergraduate students, which concentrate on the introduction of various library services, could be set up for international graduate students to help them to become more familiar with university libraries and make full use of various services. Some online discussion forums and group workshops could be set up to a ract more international graduate students. Since English proficiency level does not appear to be a barrier to successful library use, multilingual instructions may not be necessary in most cases. Having been familiar with many digital information technologies, international graduate students have li le technical problem in using automated library systems and digital resources. They may need some instruction on higher level information competence skills, such as defining research problems precisely, formulating effective search strategies, organizing and assessing resources appropriate to academic research.
An important consideration learned through the process of distributing this survey is the close relationship between graduate students and their departments. Distribution help from the graduate program department heads has effectively promoted the response rate. Compared with American graduate students, the bond between international students and their departments is much tighter. Librarians can benefit from keeping the importance of this relationship in mind in future planning. Having been integrated into the instructional and research fabric of different academic units, university libraries could take this advantage and increase the cooperation with other academic departments. Some library marketing strategies may have be er effect through cultivating interdepartmental cooperation.
Cultural diversity in the academy brings university libraries unique benefits as well as challenges. Instead of being steady, those challenges are ever-changing and intricate. There is no easy and fixed method to handle them. Continuing to study the international user group, learning their needs, and tracking their performance could be the first step on the right path. It is valuable for academic libraries to have a more comprehensive and thorough understanding of the needs of student population so that librarians can a empt to meet those needs. The interactive study process is also beneficial to the user group studied in that the respondents are provided with an introduction to various library services and are made aware of services that may be of interest to them.
Notes
